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1 F. How to hold the Quadrant to take the Fore and the Back Ob- 
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Hao to examine whether the Index- laſs, and the Fore and 
Back Horizon- glaſſes, ſtand in a right Poſture ; and how ta 
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MEANING OF WHAT THEY Bo. 


| Bis ſmall * cheap Book Wen che 
1 Uſe of the Quadrant to the meaneſt 
Capacity.—This Book ſhews the Navigator 
the Meaning of what he is about He will 
ſee the Nature of the Fore Obſervation, and - 
of the Back Obſervation—This Book tells 
him how to hold the Quadrant in the Back 
and in Fore Obſervation—It tells him wien 
the Sun is up, and when he begins to fall, 
in the Fore and in the Back Obſervation, 
This Book ſhews him how to try the Index- 


„  8laſs, and both the Horizon, glaſſes, whe- 


ther they ſtand in a right Poſture, and how 
to ſet them right when they want it—It 
ſherys many other uſeful Things, as you will 
ſiee in the Table of Contents. The whole 
Book is wrote in ſuch Words as are eaſily 
underſtood by any common Capacity. The 
chief Reaſon for putting out this Book Was, 
to try to make that Knowledge, which th: 
e has bleſſed me wy uſeful 10” 
a Some 


Y 


* 


N 
Somebody ; for I am very ſure, it is ſuch 
Knowledge as many Seamen would be glad 
to have. If the Navigator carefully reads 
the Book throughout, he will be ſure of 
finding uſeful Things which are not men- 
' tioned in any Book of Inſtructions put into 
a Quadrant-Box. When he finds more 
Words uſed than he thinks enough to ſhew 
the Meaning of what is there talked about, 
I beg he will kindly forgive me; becauſe, I 
heartily-wiſh to be well underſtood by every 
Seamen who does uſe a Quadrant, or is de- 
ſirous of doing ſo; and there are many Men 
of this Sort who love to have Things made 
as eaſy to them as poſſible. 75 


The Glaſſes belonging to the Quadrant 
are liable to be put out of their right Poſ- 
ture by the Warping of the Wood - work. 
Should either the Stroke of a Rope, or a 
Fall, put the Index- glaſs, or the Horizon 
glaſſes, out of their right Poſture (which 


bas happened, and may happen again) very 


dangerous muſt it be for that Veſſel, if 
there be but that one Quadrant on Board: 
And in Veſſels of 70 or 80 Tuns, very often 
there is no other Artiſt but the Maſter: If 
the Navigator of one of theſe Veſſels 
ſhould. put his Index- glaſs out of its right 
Poſture, in the latitude of about 49 degrees 


North, when he is making the Engliſh 
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Channel, in the Winter, when the bags: are 
e e | * ſhort 
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ſhort and ſtormy, the Veſſel muſt be in gies 


Diſtreſs ; for ſhe muſt then run by Gueſs in 
the Day, and lie by Night after Night. 
The - Soundings are uſeful, but they ought - 


not to be truſted to alone; and Soundings 
can not be well made in a great Sea; and if 
it blows hard from the ſouthern Quarter 
(which it often does in the Winter) and 


there is a great Sea, to — of the 

eorge's Channel, 
the Veſſel, in a ſhort Run, may be twenty 
Miles or more to the northward of her dead 
Reckoning. Should ſhe, in this Caſe, un- 
fortunately be bold enough to make for the 


Channel in the Night, ſhe may be taken up 


by Scilly Rocks, or, if happily ſhe eſcapes 
them, ſhe may be driven into and embayed 


in Briſtol Channel. But had the Artiſt been 


able to new-place his Index-glaſs he then, 
truſting to his Obſervations, runs boldly up 


the Channel, Day and Night, to his Port. 


Perhaps more need not be ſaid to recom- 
mend the Book to thoſe for whom it is 
written. Yr . 


8 


F requiently, a Work of great Utility, how- 


ever well intended, however well executed, 
does not eſcape the Sarcaſms of oſtentatious 
Erudition and Envy. Theſe humble Sheets 
open a capacious Field for a Diſplay upon 
Poverty of Style, Tautologies, maimed Pe- 


* 
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riods, awkward Shifts, with et ceteras: But 
ſuch Invectives will avail little with the Un- 
prejudiced, who conſider the real Neceſſity 
of a Tract ſomething like this. How far 
this Work performs what the Title - page 

romiſes, is ſubmitted to the deciſion of the 
Impartial. Should its Utility conciliate their 

Patronage, the Hypocritic's Cenſure will as 
little affect me, as this Advice and rhe 5 
of Horace may influence him. 


: 2 certis Medium ac tolerabile Rebus. 
Rectè concedi | 

quid noviſti rectius iſtis, 
* — 5 Si non, his utere mecurdf, 
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when he is up, and when he begins to fall 2 20 
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CHEAT. I, 
HE. parts of. this noble and uſeful- intrus 


ment, are, 
The ſides, ſometimes called the limbs, AB, AY. 
- The arch, BC. | 
The braces, D, E, F. Theſe ſtrengthen the 
- quadrant, and hinder it from warping much. , 
On the other ſide, or at the back of the qua- = 
- drant, there is often a handle faſtened to bas: 1 


The in Gn cc - "= 
. The fore ſight-vane, H. 3 = 
The fore horizon-glaſs, I. | 23 
The back ſight-vane, K. 

The back horizon-glaſs, L. 

The ſcreens, or 2 glaſſes, M. => _ 
The index-glaſs, N — 
The ſcale Se the * Vernier, V. Becauſe i 
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To o count the degrees and parts of 4 Arte of the | 


3 | arch, BC. 


bc - | 360 degrees is the whole circle, o dey 
ttuhe quarter'of 360, therefore thoſe” arches chat 
have go degrees marked upon 1 are called 
Quadrants. 
This arch is, in truth, no more an 45 de- 
grees, the half of 90% and therefore half-a-de- 
is uſed for a whole degree; the reaſon of 
this, is, beceuſe you bring down the image of the 
fun thrown from the index glaſs upon the horizon 
glaſs ; and learned men have found, that the image 
comes down in the heaven, two degrees when the 
index has moved only one degree upon the arch. 
For this reaſon, DOES ypon the arch is 
called a whole degree, becauſe it meaſures a whole 
degree in the heaven, and therefore the arch 
meus the ſun's altifude OT. - ,- | 
þ Sixty miles make one ſea degree; every degree 
| upon the arch is divided into three parts, each part 
therefore goes for 20 miles—The whole arch BC 
is divided into two arches ; the inner arch from 
Ito B; the outer arch from Y to C. 5 ; 


| 
= 
b 


To count ibe degrees, ant each 20 miles on the 
inner arch TB. 8 


Begin at O, and go on to the Jeſt e wi 75 
10, 20, and ſo on to 9o, and the few degrees 8 
Over 90. a 1 


To count the degrees, and each 20 miles on the outer 
| arch XC. 


Begin a O, and go on to the right hand to- 
wards 5 


"LN 5 * a. * 5 1 5 
* 2 . 5 . 
La n * a 2 
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I höhe arch ſhews the altitude for any degree, and 
for 46 and 20 miles; but it goes no lower than 


20 miles. The Vernier ſhews every mile under 
20 by this ſhort rule, that line upon the Vers 
nier which touches any line upon the arch is the 
miles under 20 which you ſeek for. [Se à rule at 


rhe bottom.] The middle line of the Vernier is 


longer than the other lines upon it. 
„ le, Hand thus... .*-.. 
+ 4 | 1 f R 8 a | ; 


Y «© 


F 
Left ſide of the Vernier 5 Right ſide of the Vernier 


Begin. to count from the right aide of the lon 8 


| F Tine, and go. on towards the right hand, thus, , 
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When you are looking for the miles upon th 


2, 37 4, 5» 8, 7, 8, 9, 10. Begin at 10 on the 
left ſide of the . g lis, and come on towards 
the long line, ſay 11, 12, 13, 14, 15, 16, 47 
138, 19, and the long ſtroke makes 20. 

Some quadrants have their Verniers numbere 

another way; but this, I believe, is the mol 
"= common Way. Eh | | 8 ; 'F . . 


\ 


called alſo Minutes; on the Ver« 
| mer's ſcale: 3 Y 4 a 


= Vernier, hold the quadrant with the arch towards 


dur on che arch. © 


vou, place your eye fully againſt the line on the 
Vernier that touches the fins on the arch, and 
>. look almoſt ſtrait down upon that part of the arch 
where the line on the Vernier ſeems to touch the 


B 2 | Th : 
' | " 
* * 
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To uſe the Vernier upon the inner arch IB. 
Move the index along the arch, till the lon 


line upon the Vernier ſhews, upon the arch, ſome- 


thing more than 2 Hdegrecs. Then, 
Ts find the fniles under 20. 


1. Begin at the long line upon the Vernier, and 


your eye to the right, along the Vernier. 


Look for that line upon the Vernier that touches 
a line upon the arch; and, ſuppoſe it ſhould be 
the ſeventh line upon the Vernier that touches a 
line upon the arch, the altitude is then 24 degrees 
and / mules. 


2. Puſh the index a very little forwarder on the 
arch, and make the 1cth line an the Vernier touch 
a line on the arch, then the altitude will be 24 
degrees and 10 miles. 18 


3. Puſh the index ſo far forward, that the long 
line of the Vernier may be about a hair's breadth, 
on the right ſide of the firſt line, paſt the 24th 
degree upon the arch: count from the long line, 
along the Vernier as before ; you ſee that the right 
fide of the Vernier, does not tobch any line upon 
the arch; therefore begin at 10 on the left ſide of 
the Vernier, and come on towards the long line, 
and ſuppoſe;the 14th line of the Vernier touches 
a line upon the arch, the altitude is then 24 de- 
grees 14 miles. 5 . 

4. Puſh the index farther forward, till the long 
line on the Vernier lies a little on the right of the 


ſecond line, beyond the 24th degree. You fee 2 5 
the long line of the Vernier has paſſed 24 degrees 


and 20 miles, and to find the miles upon the Ver- 


nier, you ſee the right fide of the Vernier does 
„ 


8 1 4 « 7 þ * 25 ry * 
— _— 7 hu PPP — 
2 FP A ORR 


3 
PEAT! 
3 . 
7 © Ws 
* 1 
2 
© 


* 


. nier — miles under 20. b 


(13) 


not touch any line upon the arch; therefore b 


at 10 on the left ſide of the Vernier, and come on 
towards the long hne, and ſuppoſe the 16th line 
of the vernier touches a line upon the arch; theſe 
16 miles muſt be added to the 24 degree 

miles, which the long line of the Vernier paſſed 
by on the arch; fo that the akitude is 2 4. 


grees and 36 miles. „ 


Try theſe 4 exam ples 2 2 or 3 times, N will 


: F | then be able quickly to read off the degrees and 
miles, ſbewn VN the bam roar me part of che 


inner I 


. 275 a the one upon the outer arch YC. 


Fou begin at O, and go on to the right, when 
you count the degrees, and each 20 miles upon 


this arch. 


There are tho; ways of getting from the Vers 


2 2 | Firf Way. | * " 
Seek for the miles upon the Vernier in _ fame» 


Vernier ſhows you upon the outer e 


— 


e 
Suppoſe the long line upon the Vernier has paſ- 


— 


* 


3 


2 
2 


* 
* 


. way you did on the inner arch; ſubtract them from 
20, andthe miles that remain are what you want 
Ey are to be added to what the long line * | 


ww. + 


ſed one degree upon the outer arch, and lays about 
à hair's breadth on the left ſide of the'firſt 2oth/ 
| mine, beyond that one degree. You look 


along the Vernier as you do on the inner arch; and 


| you find that the fourth mile cuts a line upon the 
en. FRO 20 Na there remain 16 tobe 


_ added 


(14) 
added to 1 degree; ſo that the Vernier hewed- | 
1 degree and 16 miles. 


T he ſecond way of getting the milts axder ad the | 


» JVernier, when it is upon the outer arch. 


The Vernier for the inner arch is, you know, 
numbered in this manner, 10 15 | 5 10. But 
if you read the numbers on the Vernier in the 
backward way, thus, 10 5 | 15 10, which is 
laces of 5 and 15. Then 
begin to count from.the left * 


at 10 on the * ſide of the wall line, and come 
on to the left hand, till you come to the long line, 


of zoth mile. 
„„ ⅛ 


Let the long line upon the Vernier almoſt touch 

e firſt twenty mile · line beyond the firſt degree, 

as in the laſt . Then begin on the left 
ſide of the long line upon the Vernier, look along 
the left ſide of the Vernier, you ſee there is not 


one line on the left of the long line, that 
touehes'a line on the arch. Look on the right ſide 


at 10, and come on towards the long 


beginning 
lime, you ſee the 16th line on the Vernier touches 
a line upon the arch; - 80 that the Vernier ſhews 


I degree and 16 miles, as in the above example. 


At the bottom of the index, 4 piece of braſs | 


turns up. againſt the back of the arch; in this 


piece of braſs there is a ſcrew to faſten the an = 


nier upon any line on the arch. 
To get a nice obſervation of the ſun's ahirudes 


| ſome quadrants have a fine ſerew fixed juſt below _ 


the EMTs to move the Vernier, very ſlowly 8 | 
backwards 


0 2 8... # 
Ld 


„ . 


F 5 
r 3 
< + Re 
"D—= 
- F 7 
4 : KH) 


TOI 


Yackwinds and fartends on the arch. By en ds | 
movement, the image of the ſun may be made to. =_ 
bruſh the horizon exactly. _ 
The index-glaſs is quickfilvered on ont fide # 
the middle part of the glaſs is put right againſt 
the center of the quadrant, This center is that 
dot on the left fide of the letter N. | See.the figure 
— of tbe quadrant.) The uſe of this glaſs is t0.rew 4 
àfſcee.eive the e image of the ſun, and to caſt this i IM . = 


=, Th fore hal has coy its lower 3 
—_. {EN the upper part is left clear. The 4 
PF uſe of this glaſs i is to receive the image of the ſun. 1 
8 5 caſt from the index-glaſs, upon 8 2 uickſilvered J 4 c 

5 when the ſun is in a cloud, but the clear p | " 


is to receive the ſun's image from the W 
- when the ſun ſhines bright. \The apt racked 
this glaſs is left clear, chiefly for the ſake of ſeeing 
the horizon through it. 


'- - The back horizon-glaſs 1squickſlvered both at 

© the top and bottom, and it has a clear ſlit acroſs. 
the middle. The uſe of this glaſs is to take the 
image of the ſun, and the image of the horizon, 
behind you, caſt from the index-glaſs. Inſtead. 

of a clear ſlit in the middle of the glaſs to ſee the 

© horizon, ir might be better if — 28 9 855 Was | 

all clear as in the fore horizon-glaſs, bo 


2 


The red glaſſes, called alſo the Screens, are no, 
in the upper hole at 1. [See tbe figure of the qua- © 

*  drant.] for the fore obſervation. ' Put them in ike 
3 lower hole, at 2, for the back obſer vation. One 
ol theſe glaſſes is of a deeper red than the other. A 
= The uſc & of theſe glaſſes is to 0 inks off the * 7 


3 * 


- 


PR 
> 


"SY (16) | | 

' neſs of the ſun; for theſe glaſſes being put be- 
tween the index-glaſs and the horizon-glaſs, and 
the image of the ſun paſſing from the index- 


glaſs, through theſe red glaſſes, to the horizon- 


glaſs; theſe red glaſſes, I ſay, make the ſun's 
image upon the horizon-glaſs to look of a dark 


red colour. At this red image you may look 


without hurting your eye. 


The ſight vanes ſtand directly upright upon the 
face, or upper ſide of the quadrant. 


The fore ſizht-vane has two holes. The upper 
hole is right againſt the middle of the clear part 
of the fore horizon-glaſs ; the lower hole is right 
againſt the edge of the quickſilvered part. The 


upper hole is to be uſed with the clear part of the 


—horizon-glaſs, when the ſun is very bright. The 
lower hole to be uſed with the quickfilvered part 

of the horizon glaſs, when the fun is faintly ſeen 

through a cloud. | pats 


The back ſight-vane has but one hole, it is 


c HAP. IL. 
To ſee whether the fore Horizon-glaſs ſtands right, to 


agree with the degrees and minutes upon the arch. 
How to ſet it right, and then the Vernier will ſhew © © | 


 #he true obſerved altitude upon the arch. 


Ar the back of the quadrant, behind the 
fore horizon-glaſs, there is a round piece 
Fore ſcrew through the middle 


of it, between two upright pieces of braſs. The 


_of braſs, that has a 
round 


over againſt the clear flit in the back horizon- 


* - i 


(i ; 
round piece is called the handle for alterring the' 
fore horizon-glaſs; becauſe, if you flacken the 
long ſcrew, juſt above the handle, the handle will 
then move about that ſcrew which goes through 
the middle of the handle, and will alter the fore 
horizon-glaſs-on the face of the quadrant. You 

| fee there is a handle and ſcrew juſt below, belong- 
ing to the back horizon- glaſs. eee 


To wake the fort borizon- glaſs agree with the degrees 
© = _ and minules upon the arch. 

Move the index, till the long line upon the 
Vernier touches, exactly, O, on the arch; looſen 
the long ſcrew, juſt above the handle belonging 


to the fore horizon-glaſs. _ 2 
r Quagrant. 
If your quadrant has 50 handle, to hold it with 
Jo right hand; then you may hold it thus. 
ut your left hand under the ſwelling part, where 
the back horizon-glaſs and the back fight ſtands; 
tet the ſwelling part reſt upon the/ gre Pager s 
ſtreteh your thumb athwart that ſide of the qua- 
drant, and put your thumb up the edge to- 
wards the handle of the fore seu the 
end of your fore finger will place itſelf ſomewhere 
near the handle of the back horizon. glaſs; turn the 
face of the quadrant towards the left arm; hold 
the quadrant upright, with the arch downwards; 
let the end of the arch reſt againſt your ſtomach; 
ſtoop a little ; look through the right hole in the 
night. vane; take notice whether the image of the 
horizon, which you ſee in the ſilvered part of tbe 
horizon: glaſs, joins in the ſame ſtrait line with the 
5 horizon, which you ſee through the clear part of 
tthe horizon-glaſs; if it does not join in the ſame 
_- "ka line, 


* 


— 


(18). 


line, ſo as to make one ſtrait line, turn the handle 
of the fore horizon-glaſs, at the back of the qua- 
drant, gently backwards and forwards, till you 
bring the image of the horizon in the ſilvered part 


of the glaſs, to be in the ſame ſtrait line with the 
horizon, you ſee through the clear part of the 
glaſs; then faſten the long ſcrew juſt above the 


E. and the fore horizon-glaſs is then truly ſet 
for the obſervation you are going to make. The 


borizon-glaſs is liable to alter every day, ſo it wilt 
be beſt to examine it every day before you begin 


to obſerve the ſun's altitude. 


To take the Sun's altitude by the fer TOR, | 


In clear weather, obſerve the altitude of the 


ſan's lower edge ; in foggy weather, and you can- 
not plainly ſee the lower edge; CIC the altitude 
of the ſun's center. 


The navigator may find 3 it profitable to \ obſerve 
the following directions about uſing the dark 


glaſſes, and the ſight holes, in the vane, — | 


ing to the brightneſs of the ſun. 


1. When the ſun is behind a cloud, and you can 
pot plaioly ſee his body with the naked eye ; uſe 
only the lighter coloured dark glaſs, look thro? 


the lower hole of the vane, upon "the auen 2 


of the horizon- glaſs. 


2. When you can ſee the ſun very puinly thro· 
the cloud, uſe the lighter coloured dark glaſs; 
' look through the upper hole of the vane, upon 
the clear part of the horizon-glaſs. 
When the ſun ſhines bright, uſe the darker 
of the red glaſſes Perhaps you may want "i 
c 


14 % 


the glaſſes 3 look through the upper fight hole of 
the vane, upon the clear part of the horizon-glaſs. 


The fore Obſervation is this. 


Lou face the ſun, and you meaſure the arch in 
the heaven, between the lower edge of the ſun, 
and that part of the horizon right under the lower 
edge of the ſun. Put the long line on the Ver- 
nier to O on the arch; fix the red glaſſes into the 
hale above the fore horizon-glaſs, turn down one 
or both of them, according to the (brightneſs of 
the ſun, as in the three rules before mentioned. If 
the quadrant has no handle at the back to hold it 
with your right hand, take the quadrant in your 
left hand, hold it upright, and the arch down- 
ward, juſt in the ſame way as when you ſet the 
fore horizon-glaſs ; turn yourſelf towards the ſun, 
and if the ſun ſhines bright (according to the third 
rule about the brightneſs of the ſun) put your eye 
cloſe to the upper ſight hole, and look through 

the middle of the clear part of the fore horizon- 

aſs, for that part of the horizon right under the 
ſun. Put your fore finger and thumb of your 
right hand to the bottom of the index, to move 


« 
=—y 


9 
: 


the index from you, till you ſee the red image of 


the ſun come down towards the horizon. When 
the lower edge of the ſun ſeems very near the ho- 
rizon, bend your body upon your hips to the right, 
and then to the left; and you will ſee the im 

of the ſun make the arch of a circle. Then pu 
the index forward (or turn the fine ſcrew, fixed 
3 — Vernier for a nice obſervation, if you 
Have a ſcrew) then bend r body upon your 
 thips as before, and — 1 5 ll, by ghis 
"ſwaying upon your hips, you make the lower edge 
of the ſun's image juſt bruſh the horizon, Then 
STS C 2 _ ſtop. 


(20) 


ſtop the index, for the obſervation is well made. 
And, 


T o get the Sun's allilude when be is on the meridian, | 


which is the thing uſed to find the latitude in. 


Keep on obſerving, and all the while the ſun 
riſes you will ſee the image of its lower edge, up- 
on the horizon-glaſs, to be above the horizon; 
then move the index gently forward to bring the 
ſun down to the horizon, and ſway your body up- 


on your hips to let the ſun bruſh the horizon, 


Thus go on obſerving ull the ſun be at the higheſt, 
This greateſt altitude is called the meridian alti- 
tude. When the ſun is on the meridian, it will 


ſeem to reſt a few minutes before it begins to fall, 


When the ſun begins to fall, you will tee its lower 
edge below the horizon, and it will ſeem to come 
upon the water towards you. 


To bave the true meridian allitude cb the center of 


tbe Sun. 
1. Count the degrees and minutes as before di- 


rected, and this is the obſerved merncdian-altitads | 


of the ſun's lower edge. 


2. Addthe dip of the horizon of the Rate the 
refraction of te” air. [See the tables in pages 28, 


31.] The meaning of theſe two — are ſhewn 


in chap. 4. 


3. Subtract the ſum of the dip and-refraction 
from the obſerved altitude, and what remains will 
be the true meridian- altitude of the ſun's lower 
edge. To this remainder add 16 miles (for half 
the ſun's breadth) and you will have the true me- 
ridian-altitude of the lug” center. But when you 

] 3 obſerve 


_- 
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obſerve the altitude of the ſun's center, the 16 
miles are not to be added. 


EXAMPLE. - 


Suppoſe you obſerved the meridian-altitude of 
the ſun's lower edge 21 degrees 15 miles, when 
your eye was 12 feet higher 10 oy water. | 


In page 28, for 12 feet 6 "So 3 
1n page 31, for 21 degrees of altitude, = 


TTY 


{Ihe fon. of the dip and refrafion — 5 
Then, e | Da. 


a FR m. 
From hs obſerved altitude of of the lower 
edge, 21 | 15 
Subcradt the ſum ofthe dip and refraRtion, Sg 
Remains the true altitud of the es 8 N72 
e | 
lower edge, WW } 3110 
Add for half the ſun's breadth, | 16 
This furp is the true meridian- altitude] 21 46 
of the ſun's center, —— 5 } 21 3 


% 
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CHAP. m. 


The back . is, when you turn your 
: : . back to the Sun, 


the back borizon-glaſs you ſee every thing 
upſide down ; the water a above you; 
and the ſky under your feet. The ſmall diſtance, | 
in ſome _— between the index-glaſs and 
the back i , will not let you wear your 
hat, or have 257 ing "high upon "OT head while 
you are obſcrving. 


— — 


To "ſee whether the back Herizen-glef 1 right to 
agree with the degrees and minutes upon the atch. 
_ How 10 ſet it right, and then the Vernier will 


" Jew the true obſerved altitude upon the arch. 


Move the index on the outer arch (the right 
2 of O) till che long line upon the Vernier 
touches, exactly, as many miles as 1s twice the 
dip of the horizon. Thus ſuppoſe your eye is 12 
he higher than the water; 12 feet by the table, 
; page 28, gives 3 miles, and twice 3 miles (that is 

twice the dip) is 6 miles. Now, looſen the op | 

"LIES juſt above the n belonging to the 

horizon - glaſs; and, 


* „ 


To bold the Quadrant. 


If the quadrant has no handle, to hold it with : 
your left hand, then you may hold it thus. Put 
your right hand under the back horizon-glaſs, 
and turn the back of the quadrant towards your 
left arm put the right thumb under the ſwelling 


part, upon 3 the back ſight vane ſtands ; — 
hy 


3 N C 23 9 5 
- the firſt j joint of your gut agnakt the 
edge © Phe quadrant, oppoſite to eee 
put the middle or longeſt finger juſt under the 
Þandle of the back horizon-glaſs,. then the other 
two fingers will lay upon the croſs-brace D. Hold 
the quadrant upright, with” the arch downward ; 
let the end of the arch reſt againſt your breaſſ: 
ſtoop a little; look through the hols in the 32 
ſight-vane, and if the horizon, which e 
through the clear flit in the back horizon pete 
Joins in the ſame ſtrait line with the image 
horizon behind you, which you ſee in the filvered 
part of the horizon-glaſs, then the glaſs 1 no 
altering ; but, if the two horizons do not join fo 
as to make one ftrait line, with your hand 
turn the handle belonging to the back horizons 
glaſs, till you bring the ĩmage of the horizon in 
the ſilvered part of the 4 — to make one ſtrart 
line with the horizon, which you ſee through the 
clear ſlit. Then faſter: the long ferew 3 1 
the handle, and the back horizon- is 
{er for the obſervation dar are going to make. 
Take notice, if the horizon which you = 
through the clear ſlit of the glaſs, and the image 
of the horizon which you lee? in the filvered part, 
can not be made to touch all along, and to —_— 
one ſtrait line; but, inſtead o that, they 
each other, you do not hold the dane 1 
therefore you muſt move the quadrant till both 
the horizons look parallel, then, turn the handle, 
I you' will being © both horizons to make a ſtrait 
ine. 


| Note, To know winris meant by Aw wont pa. 
rallel, look at figure 2. The line KZ is parallel 
to the line HO. This means, that the line KZ 


Keeps 


* 
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Way, or from end to end. 


T take the Sun's altitude by the back Obſervation. 


In this obſervation you ſee every thing upſide 
down, the water above you, and the ſky under 
your feet; the upper edge of the ſun now ſeems 
to be the lower edge. ts 30 


The back Obſervation is this, 


You turn your back to the ſun, and you bring 
wh what ſeenis to you to be the lower edge of 

ſun, from under your feet, to bruſh the hori- 
zon before you. By doing ſo, you meaſure the 
arch between the n upper edge of the 
ſun under your feet, and the horizon that is before 
vou. Put the red glaſſes into the lower hole, and, 
* wy the brightneſs of the ſun, uſe one or 
both glaffes, as is mentioned in taking the fore ob- 
ſervation. Put the long line upon the Vernier to 
O vpon the arch; hold the quadrant as it is di- 
reed for ſetting right the back horizon - glaſs; 
turn your back to the ſun; bend your body a 
little 5 look through the clear ſlit in the 
horizon - glaſs; move your body gently to the right 
and left till you find the red image of the ſun up- 
on the horizon-glaſs; then raiſe yourſelf, and 
with the left hand move the index gently towards 
you, till you bring the red image of the ſun up to 
the horizon, which you ſee through the clear ſlit 
of the glaſs, and make (what now you lee to be) 
the lower edge of the ſun to ſtand upon the hori- 
zon. Keep the quadrant ſteady in your hands, 
and ſway your body to the right and left, * 


keeps the ſame diſtance from the line HO, all the. © | 


4 Z 


meaning ſor doing this in Chap. IV.] 


6 (26 0 
the ſun's lower edge does juſt bruſh the horizon, | 


your obſervation is well made. 


To get the Meridian Altitude. 


keep on obſerving „and all the while the ſun 
riſes, you will ſee the image (of what you now 
call the ſun's lower edge,) keep dropping below 
the horizon; then move the index towards you, 
to bring up the lower edge to ſtand upon the ho- 
rizon, and make the lower edge bru 0! the horizon 
as before. When the ſun begins to fall, this edge, 
you now call the lower edge, will hew itſelf If above 


.the horizon. | 


* have the true Meridian Attitude of the Sas | 
a OS 


wn; Count the degrees and nds as 3 di- 4 
1 and this is the obſerved meridian- altitude 


of che Jan's upper edge. 3 


2dly, Add the dip to the inne. [See the 


ein Brie : Mw * 


3dly, Subtract the refraction from this ſum, 


and there will remain the true meridian- altitude 


of the ſun's upper ae * * e bebind 
v. 


; _ ably, From this true l ee 1 the 
ſud's upper edge, ſudtract 16 miles (half the ſun's 
breadth) this remainder is the true meridian- alti- 
tude a the ſun's center above the true horizon 
under the 8 
: 2 reaſon of ſi ſubtracting half the ſun's breadth 
. becauſe the upper edge of the fun, by the back 
eee. ſnews icſelf to be the lower * 


„ 


(26) 
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Suppoſe you obſerved the meridional - altitude of 
the ſun's lower edge, 21 degrees 41. miles, when 
your eye was 12 feet higher than the water. 


1 5 'D. M. 
The meridional- altitude obſerved, — 21 4 
Add the dip for 12 feet? 3 


f From this um — — 21 44 
Subtract the refraction for 21 degrees 2 a 
; 85 . phe | | 
There remains the true meridian- altitude 
of the ſun's upper edge. 1 21 #3 - 
Subtract for half the ſun's breadth, 16 
f This is the true meridian-altitude of the / 
ſun's center above the true horizon> 21 26 
under the unn. F 


** 8 1 ſo „ 


8 a =. - 6 mg 7 ning 


N ANY ſeamen do not make allowance, ei- 
ther for the dip of the horizon of the ſea, 
or for the refraction of the air, which perhaps they 
would do, if the reaſon of each thing were ſhewn 
them by a figure in the books of navigation that 
are commonly uſed, or in every book of inſtruc- 
tions given with the quadrant. Theſe two allow- 
ances are ſo neceſſary to be made, that the latitude 
-of the ſhip cannot be had truly without doing fo. 


; — 
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To 0 ondrfand <1 is 7 5 by the 4p of 1 ibe Hari: . 
uon of the Sea. [See Fig. 2.);, 


t tie arch NMEY. be called a part of the 5 1 


furface of the ſea, for the earth is round like an ap- 
ple, or rather like an orange. When your eye is at 
the water's edge, as at E, your true horizon is the 
line HO; but if your eye is above the ſea, ſuppoſe 
ar L, and you 1 * ſtrait forward to K, your true 
horizon will then be the line KLZ; becauſe this 
tine KLZ is parallel to che true horizon HO, when 
your eye was at the water's edge; but if you look 
to where the ſky and water ſeem to touch, as ſup- 
poſe at M, the line LM is called the viſible hori- 
zon ; the arch of the ſky KM is called the dip of 
the horizon of the ſea, becauſe the viſible horizon, . 
the line LM (where the ſky and water ſeem to meet 
at M, when your eye is at L) I ſay this viſible ho- 
rizon 'LM, dips or falls below the true Damen KL. 
Now, | 
When you obſerve the ut s altitude by the fore 
obſervation, you bring the image of the lower 
| edge of the ſun down to the viſible horizon, that 
is, down to M (where the ſky and water ſeem to 
meet) and your quadrant; gives you the [ſun's alti- 
rude, or the length of the arch from My to the 
ſun at B; and this arch from M u is too 
much by all the length of the arch MK. Thus 
you ſee very plainly, that when vour eye is at any 
height above the water, you bring down the ſun's 
image below the true horizon, and by doing this, 
the quadrant ſhews you more altitude than the 
truth; therefore that altitude muſt be made leſs by 
as much as the viſible horizon LM (meaning the 
point M) is below the true horizon LE, or the 


5 one: my How much this dip 1s you find in the 
D 2 tables 


5 4 
— 25 ug cath, 8 ſoch number of feet as 
higher than the water. | 
* ale eye is higher than the water's edge, it 
can not mark out a true horizon in the ſæky. Sup- 
poſe ſuch as the point K, when the eye is at L; to 
this point K, the image of the ſun ought to be 
brought down, and no lower. For this reaſon, 
learned men have made tables, ſhewing you hve 
many miles the yifible horizon LM, , dips below the 
true horizon LK, when your eye is at 2 height 
above the top of water, from 1 re to 
4 11 tbe Dip of the Fiftle 8 the 
Ses below the true Horizon, for any Height of the 
* above the r 1885 1 * to e Ft, 


I Eye in Feet. "Horizonin Miles; | 
r 1 EY F 21 * ; 
„ | 
5 1 £ 4 | * 
| 3 . $14 2 
2 | | 165 
— * * N 3 3 


Nate, See by Chap. 5, how to find the aip vu the 
+ quadrant, Jet your eye be what height it wa a- 
bove the twp of the water. _ 


"T's uſe this Table. 


| Fe d Seb alte the nude ds the 1 
Foot. So the dip for 4, 5, 6, e 
n and ſo on. | 


2 


(iy 


he i nn nn 53 & Tz2aa0d oi to 2 220 


| To nnde fend what i meant> by = num 
3 SIG "+ 1 + 8 


24 1 the Air. 1 $13 26-001 


45 Sb 7 2 17 apts 
"the Age bn. the, 72 Caulps the _ 


| pear higher in the, e TY _- 
DE poor the A "ts ILY the 


n.the air Kue 1 ery. 5 
water) the beam is refradte hr the, beam 
turned out of its firſt cou 85 don the ſun) 255 
the ſun be near the horizgn, but Icks and lefg t. 
higher the ſun is above the ks horizon. The air, 
thus turning the ſun's beams out of Nee 2 
towards che carth, ey ſug 5 appear 
than what the ſun is. . 
| gure means to ſnhew a Ll 
a man ſtanding at M, 1 * e —. 

are to ſhew the air. The line S, t, means a beam 

of light, and when it ſtrikes pon air at t, — 
of going on a ſtrait courſe from the 52 
the air, as SE, the air cauſes che 
toward the earth, that is co E. He 
* "oy * poking — 25 


we per- 
Fn th erefore, if any one cen re nl the 2 omg 
 ealy trial, he wall find it. $0 be true, We breathe 
air, and this air is proved to be beer by apy, per- 
ſon's breathing ſtrongly &ve or ſix times againſt a 
looking 2 5 Put a baſon in the ſun, and held 
aſtick, ſharpened at one end, where the ſhadow 
of the rim or edge of the baſon falls on the Bot- 
tom of the haſon ; then fill the baſon wich water, 


3 and ee the rim wil fall more towards | 


that 


* 


13 


_ : 
. "MEE 


2 


that ſide of the * to the rim, than it did 
when the baſon was empty. This plainly proves. 
— as ſoon as the rays of light touch the top of 
wards 


n 
e water in the baſon, the rays are bent dowu- 
into the water. But now pour the water 


. out of the baſon; ſet W F- 5 od ot 


piece of money into it. ¶ Ses the fig. 4, ZE] 
8 1 r the baſon 
, juſt hides the money our fight ; 
your head ſteady While: ſomebody fills the aſe 
gently with water; as he fills it, you will ſee more 
and more of the piece of money, which will come 
all in fight when the baſon is full; and the money 
will ſhew as if lifted up as high as U, becauſe the 


beam of light S, f, Z, coming from the eye at 8, 


| was ſtrait while the -baſon was Pere g but, now 
t 


hos fn is bent at the e water at 
inſtead of go ing on ſtrait from : to Z, it is 


; bar and hes on on fra to E, and ſoit makes a 


traverſe of two courſes from the eye at S; firſt 
courſe is St, the ſecond courſe EE, inſtead of a 
ſingle courſe or ſtrait line S. t, Z. You remember, 
that when you ſtrike at dolphins from the ſpritſall 
; vou dart the harpoon nearer the ſhip's ſtem 
— the fiſh ſeem to ſwim. Now while you read 

pr look ar figure 3, and fi- 
oe 4. vou will, plainly, fee, that the air 


f cauſes the ſun to appear higher than it truly is. 


Call the baſon (fig. 4.) a large tub, and call the 
water in the baſon air ; ſup the, man's eye at 
E in the air ; call 8 (fe. 4.) the ſun inſtead of your 
own eye. Then the man at E looking along the 
line E, t, will ſee the ſun at T, which place Y is 
higher above the horizon than S, the true place of 


the ſun.” 
I beg leave to ſay a few more words. Suppoſe 


oe wan in the bow of a boat, a - float in 4 or 5j feet 


water, 


A , ” 
Pr. Fs OY * a 
Ca * 1 LE; 
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Water, and his eye at the ep of the ſtem ; and 
ſuppoſe another man about half. a- boat's length 
a- head, and his head juſt under water, and to point 
a ſtick out of the water to the top of the boat's 
ſtem; the man in the boat would find that the end 
of the ſtick would be pointed higher than his eye, 
that is, higher than the top of the ſtem. This is: 
450 and w a , _=_ more * not —— 
id. 
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deg. deg. miles. | miles.” | 
1 oO 4 ' * | 20 1 9 ” : 
0 26 C 4 
* 11 45 8 
. 1 „ 1 
3 ö 21 4 C3 
4 "IA x 7 
. 8 ; 5 —.— EI 2 : " 
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the 00 of this Table, 1 
Tbe refraftion. for 6 miles, Fa G's 
1 5 for 9 miles altitude is 32 milee, the ſame as 
ä . For 5 miles of the altitude. The refraction foras 
FE. 2 23 degrees, and ee ee i 
e e 10 fer 22; —— 1 5 
SAL R > 4-40 —_ 20 5 —_ Ve: * CEE] * gt "The - 
e (1.5 RAR; RE 0992S bd7 aa am 


* 


to get thea altitude of the center. 
| ! 


The glas, 
of the upper e 
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The meaning s the Fore and the Blk bree 1 
The Fort Gi 18 1 Sou 3 NON 


ſun, and you meaſure the arch in the heaven be- 


tween the lower edge of the ſun, and that part of 
the horizon right under the ſun. Now [look at 


fg. 2.] ſuppoſe your eye at L, you bring the image 


of the lower edge of the ſun, as B, down to M, 


the viſible horizon, and thus you meaſure the ach 
BM. But this arch BM is too much by the arcft 


MK, the dip; for the ſun ſhould be brought no 


lower chan the point K, which point is the true ho- 
rizon. For this reaſon the dip is 1 es . 
the altitude. Again, _ 

You bring down the ſun's lower edge; but it is 
the ſun's center, or middle C, which ht to be 
brought down; 9 4g the tables of the ſun's 
declination are for the ſun's center. F or 
this reaſon you add to the altitude of the un's 
lower edge, half the ſun's breadth, BC, 16 yew 


C 7 Bact C Obſer vation 4 this. a 
by this Obſervation, ſhew the i ima 


IT the ſun r below 


true horizon before you, as the upper edge is a- 


— 


l 


e yu. Jaa af g. 2.] 


Suppoſe your eye at L, with your back towards the 
ſan, then the image of the upper erige of the fun, 
D, will be ſeen at X, under the horiæon before you 
therefore Z is the diſtance of ae image ot the 
ſun's upper edge from the true horizon; and 

men have proved, that this arch ZX mea- 


ſures juſt as much as the arch KD, and KD is the 
diſtance 


J 


rifon Akin 5 
When you take the . b ect Fn 1375 


the point X (which ſeems now to be the Towe 


edge of the ſun) to ftand ar 6 5 upon the viſible 


zon, before you, and ſo you meaſure the arch 
en only. But t the. ſun you- Know ought to have 
en 


brought up.1 to 1 the point of, the true hori- 
ton. But as this can not be done, the upper edge 
X (which ſeems the lower edge) is brought to 177 


and .then the- dip YZ is added to this arch X 


ſhewn by the quadrant, and this gives yon the 


arch XZ, juſt the ſame number of degrees and 


miles, as if you had found the true . — by the | 


| * obſervation. 


T tale the Alitade bY 4 Star by ; the Bos On | | 


P vation. TE; 
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the arch, put your eye cloſe to the hole of the fore 


ſight»vane; look directly at the ſtar, and fee it 


through the clear part of the fore horizon-glaſs, 


. Glvered. patt of the glaſs 3 move the index a little 


the glaſs, from the ſtar ſeen through the clear partʒ 


Keep ſight of the \ſtar's image on the-filvered part 


as you move the index from you, and, at the ſame 


time, keep lowering. the arch as the ſtar comes 
down, till you have brought the ſtar down to the 


horizon, which you ſee through the clear part of 


the glaſs, the Vernier ſhews the altitude. Be ſure 
rockeep uy ſighit the ſtar on the ſilvered part of the. 
glaſs, till you have brought it to the horizon "if 
you do not, you may uſe ſome other ſtar N 


> Of that you VIP: to take, 
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n back the ſbiteng ſet the Vernier at 0 o ; 


and dee the ſtar s image; at the ſame time, in the 
forward to part the image on the ſilvered part of 


— 


Note, Stars have no breadth, for this n 5 


ſudttact the ſum of the dip and of the refraction, 


from the obſerved altitude, and you have the true 
altitude. A 
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* 


E x A v z. 


* 


Su 2 you obſe rved the and of 33 vir-" 


Sia ſpike, 28 degrees 30 miles, when Jour: 7e 
was 5 feet * the water. | 


Dip BY <br | — — 4 
Reſradtion for 26 cee — 2 
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From the obſerved altitude 


een and refraction 1 6 
Remains the true . | — 28 24 


"Thi dee « bright Lancan' met vpe 
be truſted to, except when the horizon is enlight- 
ened by the moon, or in fine fummer nights, by 


a good twilight, then, indeed, "the: e a 


e eee eee r dn 
Fo aue. the Altitude of 4 Star by the Back hr 
vation. 


To do this. the horizon ought to appear very 
2 . tro ene . e . _ 


3 TE, 
— It, To bring the ſtar to the horizon, when the 
ſtar is faint and the horizon bright. Some e 
khinle the next Way better; that ĩ is, 2 vo; 172 


1 To bring the horizon to the far. 


"To bring the Star to the Herizon. . 6 7-5 ll 


| © Yow ought to know, nearly, how melt altitude | 

che ſtar will have; if you do not know, you m.. 

de troubled to find Rog mag of the . on * „ 
ved part of the glas. A, 3 


* F » A = 1-419 #4.» 


Set the Vernier to: what: you think the ds EY - 
will be, hold the quadrant upright, turn your back | 
; toward the wy and look = I the clear lit of 


* q 
Sn 8 „ 


be rt 5 ; . 14 57 Ws, 13 7 55 


. 7 bring the aj #0 the Stare. - 


Put the long line on the Vernier to. Un the 
P look through the back horizon: vane, and- 
through the clear flit in the back horizan-glaſs, a 
find the'ſtar; then move the index till, in the 5 
| vered part a the glaſs, you ſee the image of the | 
'— horizon, which is behind you, to meet the ſtar, 
1 "hp index then Movs the obſerved Es 


WE ELSE] 1 : WE "£4 SH; 2 


8 To 26h "the Jrue Alitade... 8 


ee Te reftaction from the A 0 Ad. | 


= to the — ad Wr this ſum is the 
ne altitude, N 
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beer per obſerved the afcieade of the 
gins s ipike 28 degrees 22 miles, when Yr t 
was 15 feet higher than the Water. 


„ MK ek , Ry Deg. Fx 
Altitude Nd v— Rk "OE 22 
Schere te refraction far 28 deg dee, 2 
21 . Oe 4 1 0) N 3 20 


Kad the dip for 1 Kr. — 
* erte a me — 
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Tem ps, be thoyght chat 1 
Uſe my, preſs Ku che F e 5 
re and back obſeryatibns; but as making tlie 
7 glaſſes agree with the degrees and * miles 
upon the arch anſwers the ſame end; and to da 
this exactly, there are plain directions im the fore 
and bac obſervations ; > I take no notice of find- 
ng the ndex error, being deſirous of fayi in 
1 5 moôre than what is Heli neceſſat 77 Notch 
| dhe nature F the fore and 5 eee. 
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EFORE any thing is ſaid about examining. 
and EET, the gl it is neceſſary ta 
g A, the uſe of the ſcrews leasing tothe ane. 


” 7 2 l 210 ; be Rar Ula, E 4 | wy f 


Is put into a brafs frame, and this frame, wich 
the glaſs Aides, i into the outer frame; the * little 
ſcrews. 
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{ 37 * | 
feraws,: a, ö. [See Ag. 64 bekind the coter Ft 
are to drive the inner frame and glaſs ti ght or ta 
againſt the outer frame, that the Saas may 1 
ble 355 the ' great. ſcrew, A, 2 the gl: 
frame upon the index, and it ſerves alſo to'make = 
the. index«glaſs tean either backwards or forwards, 
io ſet it upright. /-When'you turn che Free crew, 
c, it puſhes againſt the under plate of Bras on the 
a” 2 and makes the lap (ehe piece dl; u, 5,) riſe 
hard againſt che great ſerew A; chat it may fleady 
the whole glaſs frame; but ſometimes the index-' 
glaſs 16 Seeg. 6:7 is faſtened by two ſcrews, B, . - 
B, to u round plate of baſs,” that refts ypon two 
ſtumps (or ſhort pins of braſs) one ſtump under 
res Pb the index-glafs; and the other 
under the other; end of the glaſs. The rwo' 
1. c, faſtens hi rund plate (which is called It 
_ aGuſting plate) that bears the index-glaſs"npon 
theſe two ſtumps. If you unſcrew . ſcrew, 3, 
and ſcrew up the ſcrew, 1, you will” make the 
braſs plate, and the 6 fk e with, the, . i 
late to lean towards c; ſo if you unſcrew 
crew, 75 and ſcrew up el e ſcrew at 5, vou ll 
* 


Wake 1 the plate; and indes 22 2 towards SY Fi 
51. Note, Bdehiche horizon-glafles his gar te 
juſling plates, and theſe plates py 1 WS — 


fame, and ere to be worked inthe mỹẽ e 

mamaanner when the hortzanglalſes are iw Be E . 

- _ Fights WIDENS where" N. let the ANT _ 
upright.” - 4 


GS To ſr te ian ct 215 = the Face af 


oY 
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8 fal. or . Wu accident, may put this 


i "glaſs out of the. Tight poſt ure; if no other. thing 
s appens, the \ varping of the wood-work will FRONT 


Py 


- time of diſtreſs, yet, it will do at any time; b 


e 


4 
ly do it; for this reaſon you ſhould now and then: 
examine the index-glaſs.. - 

The following eaſy way the navigator may 4 - 
ly truſt. to; becauſe index · glaſſes, that haye 


been ſet by a very nice method, have been tried thĩs 


way, and ſo very little difference has been found; 
that it cannot be of ann to che "ori 
to uſe this Way. 45 29 Wa | 
Pins, paſteboard, or the ſhoe = — * book; A: 
picce of deal, a ſaw, a plane, campaſſes and ink, 
are on board almoſt every veſſel, and in one hour'y 
time a ſet of tools may be made proper for the bu 
ſineſs. Although this way is mentioned chiefly fo 


a mathematical inſtrument- maker can ſoon let the 
navigator have ſomething for the purpoſe at a rea- 
ſonable price, that will gve:the Wb dene no e 
| em. dank 1% c 


; 7 „ make 4 8 [See * 11 
Take a bit of ſmooth paſteboard, about ad 


Re. _— 


5 che long and three inches broad; within about 
half an inch from any ſide draw a ſtrait line, as t 


line AB; open the compaſſes about one inch, anc 
ut one foot at B, about half an inch from the 
e, and put down the other foot any where, ſup- 
Pole at C;. keep that foot faſt in O. and ſweep: og 
much of a circle as you can. 
Now from E, where the circle e the line, 
draw a ſtrait line thro C, to touch the circle again 
in D Then draw a ſtrait line from D to 


B, where: the circle again touches the line AB. 


. with a very ſharp knife, or with a 


good pair of ſciffars, cut ſtrait through the lines 
AB a BD, leaving the corner exactly true, where | 


"ets two o les AB ang DB _ 8 other. 
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(89) 7 N 
Then plane ſmooth, on every ſide, a piece of 
. deal a a foot long, one inch broad, and half 
an inch thick. With a ſaw (the figer it is the 
better) cut off two pieces, each piece about one 
inch long. Let the ſaw come ſtrait through, 
that the fide of each piece may be as upright as 
poſſible, with the bottom; 1 ſo. that, When the 
pieces are ſet together on a level place, the two 
.upright ſides may truly touch each char" e 
theſe ſides to know them again. 
Nom cut apiece of paſteboatd ſomething 1 more 
than one inch long, and one inch broad. 
Black with ink one ſide of it... When the ink 
is dry, make the paſteboard as flat as you can- 
By the help =y your ſquare, draw à line 
' ſtrait down —— — the middle of the marked ſide 
of one piece of wood. [See Ig. 8.] Take 
a ſtrait pin, about one inch long, and ſtick it in- 
to the top of that piece, as near the edge as you 
can, where the line drawn up the ſide touches the 
top. Set the pin upright by the help of your 
ſquare, by putting the piece of wood upon a — 
place, and then put your ſquare on one fide of 
the line, which is drawn up the ſide of the piece 
of wood; then put your ſquare on: the hue ug fide 
of the line ; 7 * the piece to pur your ſquare 
to the front of the piece. ben you have 
ket the pin upright, mark the ſide of your ſquare 
even, with the middle of the pin's head. 
Then cut aſunder two pins, and with theſe tack _ 
the blacked piece of pa rd upon the marked 
_ ide of the other piece of wood, the black tide 
of the paſteboard to be outwards or towards vou. 
[S ee fig. 9. This thing you may call a icht. 
vane. Now 1 this ſight· vane upon a lev 
place, put down your ſquare, and with à pin mark 
1 0 your, vane, the f de height o of the middle Dy 


" 4 — * * 


(49) 
the pints head zs you have i upon the 41. 
7 1 5 this of 1 the vane, ate Tien with 
a pin, about the width of the upright pin's hed 
and on the white fide of the vahe make à fine blac | 
* firoke with a pen and ink round the fi bt Hole EE 
ich theſe two inſtruments the index-glafs 
may be ſer truly. But before you begin to 
do that, ſee if the index-glaſs be tight jn the 
frame; if you find it looſe, ſcrew up thoſe little 
braſs ſcrews, 2, þ, at the back of the index-glafs, 
dut do nor ſcrew them too wy for fear 'you 
thould break or bend the glas. 

Now, take the fore fight-vane” ous off the | 
rant, to let the index go over that place.— 2 
the quadrant upon a table, where you have a good 
ght, either on the right or left Phy Pu 

the fight-yane U 9. 158 beat on "whe arch, 


and ſet the piece It pg pin 
L. 8.] on the wy fide of e of the Juen 2 * 
near the index, but not * index. Le 


the pin be in the wake of the middle of the Nd 
. Move the index clear off the arch, 
Put your right hand gently under the index, and 
let the weight of the index reſt upon your hard, 
and move the index till the middle of the index 
glaſs is right athwart the hole of the ſight-vane. 
Put your eye to the ſight- hole, Sw the 
index a little backwards and forwards, to ſee 
- whether the head of the pin will cover the image 3 
| of the fight-hole on the inner or white fide' of the 
board; which image of the fight-hole' you 
will ſee in the index-glats. I the bed of the pin 
dges cover the i image oy the ale — nder. | 


- 


5 licht- hole above the pin's head, the index-glaſs 
| E 7ou. Then, if 1 r 
g in ex- F 


then the i 


8 thy (2 | f 
 indexiglafs is not placed upon an Woog te 
but has only one great (crew [S A. fig. 5. 


the puſhing ſcrew —— ice Suſhing le 
c, mea eee down the great . 
again, and move the inder backwards and för- 
wards a little, and fee whether the head of the pin 
covers the ĩmage of the fight-hole, which you fee 
in the inden · glaſa, and if ir does cover it, gently 
turn the puſhing ſcrew, till you find che end of it 
| bears upon the plate underneath. - 
If you - fee the image of any part uf che Getit- 
hole. in the [index-glaſs, below the pin's hend, 
leans backwards 
Looſen the great ſcrew A, und turn the puthitig 


Ferew: c, till you find it has forced up the lap 
re 5.] to bear againſt the Read of 
the great ſcrew A. Then again, move 


the inder — — 4 little, and if 

the head of the pin covers the image 
hole, which you ſee, in the inden glaſs, then pefit- a 
Iy turn the puſhing ws c, till you find the end 


5 4 ate underneath. 


the in erg is fixed on an adjuſting plate. | 
8 When the index-glaſs leans: towards the 
arch. Slack — 3, [See I. G.] which is 
bifore;the index-glats, and, gent, dere w the ſerow 79 
| at c behind the 1 


When the in 
* the — fk 


hind the index - glals, an 

4, which i before he i : 
- Remember to plate th R. vane about the 43th 

; degree or middle of the arc and che upright pin 

8 to the "Index, 

the inden. Then move the index. 
E ads dad ee, e = | 


und barkwirds, or W. 
the ſorew e, which is be- 
ſorew the fete at 
plas, 


171 
* 2 


(04 | c 
the pints head covers the image of the fight-hole 
* = Les op — 3 a 

e X 5 ttin e t- vane u 
O upon hs — if the = of the =_ 
drant is quite flat, the pin's head will cover the 
image * the ſight- hole i in the index - glaſs, put 


the ſight · vane upon any part of the arch ou ' 


33 hut a very great exactneſs is not 
Wan > | 

Be careful to lack one ſcrew. before you ere 
up the other ſcrew, that either ſcrews down, 
or that puſhes againſt the ſcrew you lacken.—— 
Leave all your ſcrews tight, ſo that they may draw 
to keep each other ſteady. 
Both the horizon-glaſſes are put upon. adjuſt- | 
ing 2 and they have ſcrews in the ſame man- 
ner as the n fixed on an 
adjuſting . when theſe ſſes 
are to be ſet upright, you muſt che 

in the ſame manner. | 


; To et the Fare Herizox-glaſs upri be the Face 
* . of the Quadrant 0 25 


| This is done to make it ſtand parallel to the hy. 
gex-glaſs. It ought ah always to be exactly parallel 
to the index-glaſs ; then you may have a good ob- 
ſervation, if the index- does not ſtand quite 
Tong 2 the face of the quadrant. 
N upon the Vernier to lay upon 
O. 9 ch hold the face of the quadrant 
| upwards and le vel (that is, the face is to be pa- 
rallel) to the horizon; look through the lower 
hole of the fare horizon · vane, and if the i | 
of the horizon or edge of the ea) which you ſee In 
the lilvered part of the fore horizon-glaſs, is higher 
than the horizon itſelf, which you ſee on each 4 


pu 


i 


8 A 
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bẽ ide fore horizon-glaſs; the horizon-glaſs le 
towards the index-glaſs. Unſcrew the ſingle ſerew, _ 
* Which is on the fore part of the horizon-glaſs, and 5 


| ſcrew. up the middle ſcrew, which is at the back 
of the horizon- glaſs, till you bring, in one ſtrait 
line, the image of the horizon, which you ſee in 


the ſilvered part of the horizon-glaſs, and the ho- 
_ rizon itſelf, which you ſee on each fide of the ho- 
_ Tizon-glaſs, When the image of the horizon 1s. 
lower than the horizon itſelf, on each ſide of the 


| horizon-glaſs, the horizon-glaſs leans from the in- 
dex-glaſs ; ſlack the middle ſcrew, behind the ho- 


 Tizon-glaſs, and ſcrew the ſingle ſcrew that is on 
the fore fide of the glaſs, till you bring both ho- 


tizons. to make one ſtrait line. Remember, that 


when this adjuſtment, as it is called, is once well 
made, it will ſeldom want rene if you mind 
y 


to leave the ſcrews taut; and hob 
_ with the ſcrews. However, you ought ſometinies 


do ſee whether this glaſs agrees withthe index. glas. 


. To ſet the Back Herta gf upright upon the Face 
” 42414 e ͤ OS 


2 


Bring the long line upon the Vernier to lay upon 


d the face of the quadrant 


O, upon the arch ; ho 


upwards and parallel to the horizon; look thro* 
the back ſight-vane, and, if you uſe the right eye, 


put your noſe on the left fide of the horizon-yane 3 
and if the im the horizon, in the filvered 


fr. of the is higher than the horizon it» 
ſelf, ſeen through the clear flic in the horizon-glaſs,. 
the horizon-glaſs leans forwards ;  unſcrew the fin- 


gle ſctew on the fore fide of the horizori-glaſs, and 


75 


crew up the middle ſcrew behind, till you cauſe 


the image of the horizon in the ſilvered part to be 


brought, as near as poſſible, into one ſtrait line 
| T 
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has meddled 
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with the horizon itſelf, which you ſee cough the 


clear flit of the horizon-glaſs. S 
the i image of the horizon, in the ftvered 


of the glaſs. is lower than the horizon itſelf, 3 


you fee through the clear ſlit of the glafs, the ho- 


rizon- glaſs leans backwards; unſe 


Iine. 


_LL the glaſſes Gs the uadrar 


- 1ſt, Ought to have no veins. n 
" 20ly, They ought to be truly flat © on Py — 


* 3dly, Each glaſs ſhould be of an exact ks 
neſs in every place, becauſe theſe two fides "Oe. | 


to be truly Parallel to each other. 


4 


The meaning of theſe EW Bis! is, to 1 one | 


true image of the ſun; and if the edges of the 
image of the ſun do not ſhew to be 12 and 
very ſharp, the glaſſes are not good. 
To know whether the glaſſes are 


obſerve 


the ſur s or the moon's 1 N Mpeg: either e 
them is pretty high, or . degrees; then, if q 
the edges of the ſun or o $2 ors Image a 


N * 


ſhew ſingle, „E the gl are? 0 


27 0 meaſure the Sun's Breadih or Dinar | 


1 men fay, that the ſun's leaſt breadth. or 
43 at one time of the year, is 31 miles and 


** ſeconds, or ſixtieth * of a mile. At ano- | 
| ther 


the middle 
ſcrew behind the horizon-glaſs, and ſcrew up the 
ſingle ſcrew, which is on the fore ſide of the glaſs, 

_ til you cauſe both the ar to make one n 


5 


c 11 A P. wi. 75 8 ; * | | 
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ther tice of the year, the ſon' . EY N 
> 32 miles and 48 ſeconds. Then ſum of theſe two - = 
numbers is-64 miles 39 ſeconds. the half of this. 3 
32 miles 15 ſeconds is called the common diame- 73 
ter; the half of the common diameter is 16 miles 
and 7 ſeconds; the 7 ſeconds are thrown off, and 
the 16 miles are taken for the ſun's half Bręadę 
always in — the latitude of the N 
5 Pur the long line upon the Vernier to O, pn 
the areh; take the quadrant in your richt aud. 
juſt underthe fore ſight-vane; put the darłer- 
glaſs cloſe to the inner ſide of the fore fight-yanez 
turn the ſtem of the dark glaſſes under the ſwel- 
ling part, upon which the fore ſight-vane” fands, 
and turn the other dark glaſs down upon the fide 
of the quadrant ; with your right thumb bear the” 10 
ſtem of the dark gan . the ſwelling pats 3 
whereupon the fore e ſtands. Now look 7 
through the outer.fight-hole in the vane; apd mL 
the clear part of 5 horizon - glaſs, up to the fy 
and with your left hand move the index Wan 
and bring the upper edge of the ſun down'to' touch 
nicely the, ſun's lower edge. The Vernier then 
ſhews you the ſun's breadth or diameter,” the balf 
of which is the ſemidiameter or HAT; breadth.” HEE 


75 0 find by the a the Div if the vifhte N 


rixon, Belem the true Horizon, for H. 
Abe Bee above the Hamm. ae 


170 underſtand the meaning of this, ou mut 

- think the arch is numbered back again fr B.to 
*E Y, with 90 degrees more, and then the quadrant” 

vin meaſure 180 degrees upoꝶ the inner arch 15 
and it meaſures alſo all the 1 1 upon the. outer 

arch'YC, from V towards C, as. far 28 you have. 
ahy degrees upon the —— — that now you, Tr 
| * en ee are” 
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vpon the arch, from I t& B, are to be named ia 


90 80 70 60 50 40 30 20 10 0 
Wn” 2 100 110 120 130 140 150 160 170 186 | 
. r 10 en 


By the back obſervation, when the long line of 
the Vernier touches O, which now you are to 
call 180 degrees, and when your eye is at LIS 
I. 2. I and you hold the quadrant upright, it may 


be ſaid, that the quadrant meaſures the half circle 


in the heaven K, B, C, D, and round to Z; and 


when you puſh the index beyond 180 degrees (the 


long line of the Vernier then comes upon the outer 
> arch), till you make the image of the viſible hori- 
20n, or the point M, behind you (which image of 
-” the viſible horizon you ſee in the ſilvered part of 
the back horizon-glaſs) to fall below Z, or the true 
horizon LZ, down to Y, which 1s the viſible ho- 
rizon before you. You ſee you have meaſured 180 
rees, and alſo twice the dip; for you have mea- 


ſured the dip or arch MK behind you, and 180 
which is the half circle R, N C. D. 2, 


and you/have alſo meaſured the dip or arch ZT. 


5 < by 2 


before you. Now, 


Let the long line of the Vernier touch O, which, 
now you are to call 180 degrees. This meaſures 


off the half circle K, B, C, D, Z. Look thro* 
the back ſight· vane, and move the index upon the 
outer arch, till you bring the image of the viſible 
>- horizon behind you (which is the po 


make one ſtrait line with the viſible horizon be- 


fore you (which is the point T.) Then, one half 
cf the miles ſhewn by the Vernier (on the outer 
arch) is the dip; and this dip is either the arch 


MK, or the arch YZ, for the height of the eye at 


L, above the top of, the wat 1 | 
1 
| 1 HSE: > 


A 


awe to ſay O is 180 degrees. Then the numbers 


int M) to 


—— 


